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	Alternatively guidance might arise from the convention’s de facto treatment of LMO’s (eg under the Cartagena protocol) which are  not treated as Biodiversity to be conserved but rather as an introduced man-made element against which it is necessary to guard biodiversity  for adverse impacts. This allows for a common sense interpretation that would be more workable.  There may be millions of  synthetically engineered variants of an organism generated in labs using , inter alia, digital evolution techniques and multiplex synthesis technologies. Elevating these to the status of being part of ‘biodiversity’ would put an unreasonable charge on the convention as well as on synthetic biologists to take action to preserve all such synthetic species many of which would likely be non-viable in a real-world ecological context.
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	Footnote1
	This footnote explaining the term SMO is extremely useful and should probably also appear in the impacts paper early on in this form.
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	Footnote3
	This footnote says that a later part of the report (part 7 on the Nagoya protocol) will address questions of geoegraphic origin and sourcing of genetic material beyond areas of national jurisdiction – both of which are very significant issues for Syn Bio in the context of the Nagoya Protocol but in fact don’t appear to be addressed in this report as flagged here. Maybe something is missing? Or is this referring to another report?
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	It is theoretically also possible to construct and mail a kit of parts that when assembled together creates a viable organism, virus or microbe but that in kit form is not viable. Eg using the Gibson assembly method used by the J Craig Venter Institute to creata Mycoplasma Mycoides or else to break a virus into constituent (non-viable )parts to be subsequently reassembled in a test tube into a viable virus. This would provide a means to evade handling and transfer obligations under the cartegena protocol – in effect sending living organisms in (non-living) kit-form so that they are not technically LMO’s but become LMO’s when constructed after arrival. Its the equivalent of sending all the parts for a piece of furniture – lets say a kit to construct a bed, including wood, instructions, screwdrivers and screws as opposed to sending the finished bed itself. Technically only one is bed and the other is only latently a bed. So in this case a kits of parts may not be an LMO but it would be latently an LMO and it would be non-sensical to treat as different from an LMO. This then raises difficult questions of how complete a kit needs to be to be a ‘latent’ LMO.
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	As indicated in the footnote 3 on page 8 there are additional issues raised by Synthetic Biology in the context of Nagoya Protocol. While some of these issues are existing controversies that pre-date the application of SB techniques, the nature of synthetic biology intensifies these problems. For example:

1) Questions of Geographic Origin

  The current terms of the Nagoya protocol require that each party take measures to identify the source of a genetic resource and disclose it to a national checkpoint. Meanwhile there are ongoing discussions at the Intergovernmental Committee on Intellectual Property and Genetic Resources, Traditional Knowledge and Folklore at WIPO concerning a mandatory disclosure of the geographic origin of genetic resources and discussion under WTO TRIPS requiring disclosure of geographic origin and related traditional knowledge. This is in part to aid in sorting out ABS claims. In the case of Synthetic Biology-derived organisms this may become  more complex  - partly because synthetic genetic circuits, metabolic pathways  and devices may be composed of multiple genetic parts  sourced from multiple geographic origins and thereby requiring much more documentation and Prior informed consent . More significantly those origins may be currently obscured through digital genomic libraries (and so the libraries - such  as GENBANK or the Biobricks Registry of Standard Parts may be required to specify geographic sourcing information. Also because the genetic parts are shorter than gene length, it is possible to use digital tools to screen existing genome libraries to find sequences that are close or analogous in other organisms and then to digitally redesign and synthesize those near-analogous sequences to match the sequence of interest. This provides a route to evade identifying the actual geographic point of origin of a genetic resource (and thereby avoid ABS requirements) by claiming the genetic part was just a redesign of a closely analogous sequence from another organism found closer to home or in areas beyond national jurisdiction (see below). In this way the ability to couple synthesis with computer aided design might allow a synthetic biologist to ‘fake’ the geographic origin of their genetic parts.. It should be noted that the modularity of synthetic biology makes this sort of evasion of sovereignty claims easier.

2) Issues of ‘beyond national jurisdiction’ – It is currently unclear whether genetic material collected in areas beyond national jurisdiction are covered by the Nagoya Protocol. This is especially significant to Synthetic Biology since leading Synthetic Biology companies and researchers are actively seeking to source genetic material from the high seas and even from the edge of space. The founder of Synthetic Genomics Inc, Dr J Craig Venter, carried out a multiyear ocean sampling expedition from his yacht the Sorceror II collecting seawater samples every 200 miles and sequences all the microbial diversity therein to identify new genetic parts for synthetic biology.  (see http://www.etcgroup.org/content/playing-god-galapagos and also http://www.jcvi.org/cms/research/projects/gos/overview/) The voyage yielded hundreds of thousands of new species and millions of new genes which were subsequently analysed and used for construction of synthetic organisms for biofuel production and  other applications by Synthetic Genomics inc.. As noted above, the ease with which it is possible to digitally re-edit a sequence and then synthesise it means that Synthetic Genomics Inc (as well as other enterprises involved in metagenomic sequencing beyond national jurisdiction) now have vast respositories of DNA information that they claim as the geographic source for analogues to land-sourced genetic parts

3) Implications of temporal restrictions of the Nagoya Protocol – It is contested whether genetic resources collected before the coming into force of the Nagoya Protocol are covered by  the protocol. This is  very significant in the case of synthetic biology because the digital and modular nature of the technology makes it possible to exploit existing genomic databases as a source of genetic material analogous  to anything that might be found subsequent to the coming into force of the protocol. Additionally the ability to claim a digital ‘redesign’ of existing material (as described above) may in effect allow any and all future utilized genetic resources to be presented as coming form digital libraries composed of sequences accessed prior to the Nagoya Protocol . As more biotechnological inventions are constructed from ever smaller modular synthetic parts this loophole alone could invalidate the usefulness of the Nagoya protocol to deliver any sharing of benefits to those who have stewarded genetic reseources.
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	Should read “the characteristics desired by the researchers in the target organism” – ie the codon optimization is targeted towards better expression in that particular organism based on codons used by that organism to generate amino acids.
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